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BEST AVAILABLE COP/ 

Amendments to the Claims: 

I 
i 

This listing of claims will replace all prior versions, and listings, of claims in the 
j application: 

r 

Claims 1-8 (cancelled) 

i 

Claim 9 (withdrawn-currently amended) A fiber coolant system comprising: 
| a heat exchanger comprising a fiber receiving conduit including a fiber inlet 

| to receive the fiber, a fiber outlet through which the fiber exits the fiber receiving 

conduit, and an internal passage disposed between the fiber inlet and fiber outlet 

i 

: to cool the fiber moving through the fiber receiving conduit, the internal passage 

| including a plurality of chambers and at least one adjustable seal with a variable 

orifice te that forms a partition tho interna l pao s ag o into at le ast ono chamber 
j. between two adjacent chambers : aad 

| a gas analyzer in fluid communication with at least one of the plurality of 

j chambers for measuring a concentration of one or more gases in at least one of 

the plurality of chambers: and 
| a controller in communication with the gas analyzer and the adjustable seal 

j to effect opening and closing of the variable orifice to a selected dimension during 

| . system operation in response to the concentration of the one or more gases 
j: whose concentration has been measured . 

i ' 

i 

| Claim 10 (withdrawn) The fiber coolant system of claim 9, further comprising: 

| an outer conduit disposed around the fiber receiving conduit and defining a 

chamber between the outer surface of the fiber receiving conduit and the inner 
j surface of the outer conduit, the outer conduit including an inlet port and an outlet 

j port to facilitate a flow of a fluid medium through the chamber. 

i 

i; 

i 

i • 
> ■ 

I" 

!" 2 
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i 

| Claim 1 1 (wlthdrawn-currently amended) The fiber coolant system of claim 9 f 

! wtefeitt wherein: 

I the i nt e rna l pa s sage in etodes at least one adjustable seal comprises first 

and second adjustable seals; 
I ttet part i t i on the internal passag ei nto the plurality of chambers comprises 

| a first chamber, a second chamber, and a primary cooling chamber[[,J] 

|" the first seal partitions the first and second chambers: 

the second seal partitions the second chamber and the primary cooling 

chambe r: 

the first chamber includes an inlet port to receive a first fluid medium[[J] 
foe second chamber is disposed between the first chamber and the primary 

cooling chamber and includes an inlet port to receive a second fluid medium[[, 

and]} ; ?nd 

the controller is in communication with the first and second adjustable seals 
to independently effect opening and closing of the variable orifices of the first and 
second adjustable seals to selected dimensions during system operation. 

: • 
l 

Claim 12 (withdrawn) The fiber coolant system of claim 1 1 , wherein the internal 
passage further includes third and fourth adjustable seals to further partition the 
internal. passage into a third chamber and a fourth chamber, wherein the fourth 
chamber includes an inlet port to receive the first fluid medium, and the third 
chamber is disposed between the fourth chamber and the primary cooling 
chamber and includes an inlet port to receive the second fluid medium; 

wherein the controller is in communication with the third and fourth 
adjustable seals to independently effect opening and closing of the variable 

| orifices of the third and fourth adjustable seals to selected dimensions during 

|. system operation. 
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j Claim 13 (withdrawn) The fiber coolant system of claim 12, wherein the third 

i. chamber includes an outlet port that is in fluid communication with a recycle inlet 

port of the second chamber via a recycle line, and the controller is configured to 
communicate with a pump disposed along the recycle line to facilitate recycling of 

! the second fluid medium from the third chamber into the second chamber at a 

! selected flow rate. 

I 

Claim 14 (cancelled) 

j : Claim 15 (withdrawn-currently amended) The fiber coolant system of claim 44 9, 
wherein the gas analyzer measures the concentration of at least one of oxygen, 
nitrogen and carbon dioxide i n th e e xtracted fluid s amp le s . 

Claim 16 (withdrawn-currently amended) The fiber coolant system of claim 44 9, 
whereih the controller effects opening or closing of the seal orifice of at least one 
of the first and second adjustable seals when the measured concentration of the 
j: one or more gases to-an^e ytractod flu i d sample exceeds a threshold value. 

\ 

i 

Claim 17 (withdrawn-currently amended) The fiber coolant system of claim 44 9, 
wherein the controller is configured to independently effect manipulation of a first 
valve that controls the flow of the first fluid medium to the first chamber and a 
second valve that controls the flow of the second fluid to the second chamber so 
as to independently control the flow rates the first fluid medium to the first chamber 
and the second fluid medium to the second chamber. 

Claim 18 (withdrawn) The fiber coolant system of claim 17. wherein the controller 
effects manipulation of at least one of the first and second valves when the 
measured concentration of one: or m0 re gases in an extracted fluid sample 
exceeds a threshold value. 
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j Claim 1 9 (withdrawn) The fiber coolant system of claim 1 1 , wherein the first fluid 

medium is the same as the second fluid medium. 

i 

j . 

Claim 20 (withdrawn) The fiber coolant system of claim 1 1 , wherein the first fluid 
j medium is different than the second fluid medium. 

i 

i 

Claim 21 (withdrawn) The fiber coolant system of claim 11, further comprising: 
j : a first fluid medium supply source to deliver the first fluid medium to the inlet 

i port of Jhe first chamber; and 

a second fluid medium supply source to deliver the second fluid medium to 
j; the inlet port of the second chamber, 

i '. 

I 

i 

Claim 22 (withdrawn) The fiber coolant system of claim 21 , wherein each of the 
first and second fluid mediums comprises at least one of helium, neon, argon, 
krypton, xenon, hydrogen, nitrogen, and carbon dioxide. 

j Claim 23 (withdrawn) The fiber coolant system of claim 22, wherein the second 

fluid medium further comprises at least one of a silane, a phosphine, fluorine, 
| chlorine, and gaseous organometallic compounds. 

f 

Claim 24 (withdrawn) The fiber coolant system of claim 9, further comprising: 

a plurality of heat exchangers aligned with each other to facilitate travel of 
the fiber through the heat exchangers and independent cooling of the fiber within 
each heat exchanger. 

i 

j ; 

Claim 25 (withdrawn) The fiber coolant system of claim 24, further comprising a 
plurality of fluid medium supply sources connected to the heat exchangers to 
I supply fluid medium to at least a portion of the internal passage of each heat 
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i 

j. exchanger, wherein at least two fluid medium supply sources supply a different 

| ; fluid medium to at least two heat exchangers. 

i 

j Claim 26 (withdrawn). The fiber coolant system of claim 24, further comprising: 

an outer conduit disposed around the fiber receiving conduit of each heat 

| exchanger and defining a chamber between the outer surface of the fiber receiving 

conduit and the inner surface of the outer conduit, the outer conduit including an 
inlet pprt and an outlet port to facilitate a flow of a fluid medium through the 
chamber; and 

I a plurality of fluid medium supply sources to deliver fluid medium to the inlet 

i' 

j ports of the outer conduits of the heat exchangers; 

wherein at least two fluid medium supply sources deliver fluid medium at a 
| different temperature to the inlet port of the outer conduits of at least two heat 

exchangers. 

I ' 

t * 

! 

| Claim 27 (withdrawn) A fiber coolant system comprising: 

a heat exchanger comprising a fiber receiving conduit including a fiber inlet 

i 

| to receive the fiber, a fiber outlet through which the fiber exits the fiber receiving 
conduit and an internal- passage disposed between the fiber inlet and fiber outlet 
to cool the fiber moving through the fiber receiving conduit, the internal passage 
including a plurality of chambers with at least one fluid medium flowing within at 
least a portion of the internal passage and at least one adjustable seal being 

['■ positioned within the internal passage to form a partition between two adjacent 

I- chambers; 

| a gas analyzer in fluid communication with at least one chamber of the 

internal passage to extract a fluid sample from the at least one chamber and 

j measure a concentration of at least one gas in the extracted fluid sample; and 

i 

a controller in communication with the gas analyzer and the at least one 
i adjustable seal to effect at least one of an adjustment of a dimension of a variable 
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i ■ 
j 

i . 

i orifice of the at least one adjustable seal and the flow rate of fluid medium within 

| the internal passage when the measured concentration of the at least one gas in 

| the extracted fluid sample exceeds a threshold value. 

I s 

I 
I. 

Claim 28 (cancelled) 

Claim 29 (currently amended) The method of claim 28 32, wherein the heat 
exchanger further includes an outer conduit disposed around the fiber receiving 
conduit and defining a chamber between the outer surface of the fiber receiving 
conduit and the inner surface of the outer conduit, and the method further 
comprises: 

flowing a third fluid medium through the chamber between an inlet port and 
an outlet port of the outer candgit. 

Claim 30 (original) The method of claim 29, wherein the third fluid medium 
comprises at least one of water, one or more hydrocarbons, a substantially pure 
gas and a substantially pure liquid.. 

I ' 

i . 

Claim 31 (original) The method of claim 30, wherein the fiber is passed through 
j the internal passage of a plurality of heat exchangers, and the temperature of the 

third fluid medium flowing through the chamber of at least one heat exchanger is 
| . different than the temperature of the fluid medium flowing through the chamber of 
i- at leastlone other heat exchanger. 

! . 

i 
» 

!■ Claim 32 (currently amended) The method of c la im 28, whoro i n th e int e rna l 
passage includes first and se cond adjustabl e se a ls that partit i on tho i ntoma l 
passage info a first chamber, a sooond c h amb e r, and a primary cooling ohambor, 
the first ich a mb e r i nclude s: ah inlet port t - tho socond chambor is disposed between 
th e first jchambor and th e p ri mary coo l ing ohombor a nd i nclud e s an inlot port, a n d 

7 
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i 

:• 

j. tho contro ll er ic in communic a t i on with tho firct and second adjustab l e) sea ls , the 

| m e thod further compr i si fHgK A method of cooling a fiber in a coolant system, the 

coolant system including a heat exchanger and a controller, the heat exchanber 
having.a fiber receiving conduit including a fiber inlet, a fiber outlet, an internal 
passage disposed between the fiber inlet and fiber outlet and first and second 
[ adjustable seals having variable orifices, the first and second adjustable seals 

j partitioning the internal passage a first chamber, a second chamber and a primary 

j. cooling chamber, the controller being in communication with the first and second 

adjustable seals, the method comprising: 
| passing a fiber through t he internal passage between the fiber inlet and the 

I fiber outlet: 

i 

flowing a first fluid medium into the first chamber via the inlet port of the first 
chamber; 

flowing a second fluid medium into the second chamber via the inlet port of 
the second chamber; and 

manipulatin g at least one of the adjustable seals, via the controller, to 
selectively a djust a dimension of the seal orifice, wherein the first and second 
adjustable seals are independently manipulated, via the controlle r, to s el ectively 
j adjust a dim e nsion of th o orific o of e ach adjustabl e s e al . 

|; 

Claim 33 (original) The method of claim 32, wherein the first fluid medium is the 
same as the second fluid medium. 

Claim 34 (original) The method of claim 32, wherein the first fluid medium is 
different than the second fluid medium. 

Claim 35 (original) The method of claim 32, wherein each of the first and second 
j fluid mediums comprises at least one of helium, neon, argon, krypton, xenon, 
[ hydrogen, nitrogen, and carbon dioxide. 



8 
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! 
i 

; 

Claim 36 (original) The method of claim 35, wherein the second fluid medium 

i 

further comprises at least one of a silane, a phosphine, fluorine, chlorine, and 

j gaseous organometallic compounds. 

|. 

Claim 37 (original) The method of claim 32, wherein the second fluid medium 
j: comprises one of helium, hydrogen and a mixture of hydrogen and helium. 

| Claim 38 (original) The method of claim 32, wherein the first fluid medium 

comprises at least one of argon and carbon dioxide. 

Claim 39 (original) The method of claim 32, wherein the fiber is passed through 
| the internal passage of a plurality of heat exchangers, and the second fluid 

\ medium that is flowed into the second chamber of at least one heat exchanger is 

different than the second ffuid medium that flows into the second chamber of at 

least one other heat exchanger. 

Claim 40 (original) The method of claim 32, wherein the internal passage further 
includes third and fourth adjustable seals to further partition the internal passage 
into a third chamber and a fourth chamber, wherein the fourth chamber includes 
an inletiport, and the third chamber is disposed between the fourth chamber and 
| the primary cooling chamber and includes an inlet port, and the controller is in 

j; communication with the third and fourth adjustable seals, the method further 
comprising: 

flowing the first fluid medium into the fourth chamber via the inlet port of the 
: fourth chamber; 

flowing the second fluid medium into the third chamber via the inlet port of 
the third chamber; 
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r 

i 

• - 

i 

i 

wherein the third and fourth adjustable seals are independently 
| manipulated, via the controller, to selectively adjust a dimension of the orifice of 

j; each adjustable seal. 

! 

i , 

Claim 41 (original) the method of claim 40, wherein the third chamber includes 
I an outlet port that is in fluid communication with a recycle inlet port of the second 

chamber via a recycle line, and the coolant system further includes a pump that is 
j' in communication with the controller, and the method further includes: 

| controlling the pump, via the controller, to recycle the second fluid medium 

from the third chamber into the second chamber at a selected flow rate. 

i 
i 

| Claim 42 (original) The method of claim 32; wherein the coolant system further 

comprises a gas analyzer in-fluid communication with an extraction port disposed 

| on at least one of the first, second and primary cooling chambers, and the 

controller is in communication with the gas analyzer, the method further 

I comprising: 

j extracting a fluid sample from at least one of the first, second and primary 

j cooling chambers; and 

j measuring a concentration of one or more gases in the extracted fluid 

j sample via the gas analyzer. 

! 

i ■ 

i 

Claim 43 (original) The method of claim 42, wherein the gas analyzer measures 
the concentration of at least one of oxygen, nitrogen and carbon dioxide in the 
extracted fluid sample. 

i 

i Claim 44 (original) The method of claim 42, wherein the controller effects 

manipulation of at least one of the first and second adjustable seals to adjust the 
dimension of the orifice associated with the manipulated seal when the measured 
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: 
i 
! 

concentration of one or more gases in an extracted fluid sample exceeds a 

j threshold value. 

I ■ 

i 

i. 

; Claim 45 (original) The method of claim 42, further comprising: 

i 

j automatically manipulating a first valve connected with the inlet port of the 

first chamber, via the controller, to open or close so as to control the flow rate of 

| the first fluid medium into the first chamber; and 

Automatically manipulating a second valve connected with the inlet port of 

j the second chamber, via the controller, to open or close so as to control the flow 

rate of the second fluid medium into the second chamber. 

i ■ 

i 

i ' 

Claim 46 (original) The method of claim 45, wherein the controller effects 
j manipulation of at least one of the first and second valves to open or close when 

| ; the measured concentration of one or more gases in an extracted fluid sample 

exceeds a threshold value: 

Claim 47 (currently amended) The method of claim 28 32, wherein the fiber is an 
[■ optical fiber. 

Claim 48 (original) A method of cooling a fiber utilizing a coolant system including 
j. a heat exchanger with an internal passage having a plurality of chambers and at 
| least one adjustable seal that forms a partition between two adjacent chambers, a 

| gas analyzer in fluid communication with at least one chamber of the internal 

passage, and a controller in communication with the gas analyzer and the at least 

one adjustable seal, the method comprising: 

passing a fiber through the internal passage of the heat exchanger; 
| flowing a fluid medium through at least a portion of the internal passage to 

contact the fiber passing through the internal passage; 

i 

r 

r. 

j: 

! -; 
i 
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i , 
i . 

| extracting a fluid sample from the at least one chamber via the gas 

!•• analyzer; 

measuring a concentration of at least one gas in the extracted fluid sample 
via the gas analyzer; and 

effecting, via the controller, an adjustment of at least one of a dimension of 
a variable orifice of the at least one adjustable seal and the flow rate of fluid 
| medium within the internal passage when the measured concentration of the at 

least one gas in the extracted fluid sample exceeds a threshold value. 
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